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MEMORANDUM  

 
TO:     Board of Directors, Placer County Air Pollution Control District 
  
FROM:     Tom Christofk, Air Pollution Control Officer  
 
AGENDA DATE:    December 8, 2005 
 
SUBJECT:   Progress Report Pertaining to Mitigation Measures and Monitoring 

Activities for the Roseville Rail Yard  
 
Action Requested: 

 
None.  District staff will provide to the Board an update of the plans, projects and 
activities relative to the Union Pacific Railroad Company (UPRR) Roseville  
facility that resulted from the October 2004 Roseville Rail Yard Study and the 
ensuing Agreement between UPRR and the PCAPCD dated December 9, 2004. 
Staff will take the opportunity to update the Board on the three main areas of 
focus listed in the Agreement, to wit: the Mitigation Plan; the Grant Program; and 
the Monitoring Project. 

 
Background: 
 
 Summary of District Railroad Related Information and Actions 
 
 On October 14, 2004, your Board received a report and presentation by the Air 

Resources Board (ARB) entitled Roseville Rail Yard Study (Study), which 
addressed diesel emissions at the facility and their related health risks. As you may 
recall, the District had requested the study to: (1) determine the level of risk to the 
public from the emissions at the rail yard; (2) what that risk meant in comparable 
terms to other sources of diesel emissions; and (3) what could be done to reduce the 
emissions, and thereby reduce the risks.   ARB had designated diesel particulate 
matter as a toxic air contaminant in August 1998.  Diesel engines emit a complex 
mixture of air pollutants, composed of gaseous and solid material.  The visible 
emissions in diesel exhaust are known as particulate matter, or PM, which includes 
carbon particles or “soot”.   The Study results indicated high concentrations of diesel 
PM in an area surrounding the rail yard.  The level of health risk associated with 
these PM emissions depends on length of exposure and proximity to the yard.  
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On December 9, 2004 your Board approved Resolution #04-21 authorizing the 
Chairman and the APCO to sign an Agreement with UPRR regarding mitigation 
measures and air monitoring for the Roseville Rail Yard.  The Agreement that was 
signed has three main components, which are referred to as follows:  Mitigation 
Plan; Grant Program; and Monitoring Project. The Resolution and Agreement are 
included for your review in Attachment 1.  
 
 On April 14, 2005 your Board received a briefing on the mitigation measures that 
were being evaluated for implementation at the rail yard. The mitigation measures 
were targeted for implementation over three calendar years (2005, 2006, 2007), and 
specific to the Agreement in §2A(iv) is the requirement that “progress reports 
towards achieving the emissions reductions specified in section A (i) shall be 
presented to the District Board and community by the end of the calendar years 
2005, 2006, and 2007.”  The commitment is for at least a 10% reduction of 
particulate matter emissions by the end of 2007 from the baseline year (1999-2000).  
 
At this same meeting your Board approved the application of a $50,000 grant from 
UPRR towards upgrading four Roseville City refuse trucks with Cleaire Longview 
advanced emissions control systems through the Districts’ 2005 Clean Air Grant 
Program. The Agreement specifies (§ B) that UP “shall make grants totaling no less 
that $150,000 ($50,000 per calendar year) to achieve a one-ton DPM emission 
reduction in the Roseville area”.  
 
Your Board has received regular updates regarding the Roseville Railyard Air 
Monitoring Project  (RRAMP) at each of the last three meetings (June 9, August 11, 
and October 13). 
 
ARB/Railroad Statewide Agreement 
 
On June 24, 2005 the Air Resources Board signed a new Memorandum of 
Understanding (MOU) with the Union Pacific Railroad Company and BNSF 
Railway Company to mitigate emissions in and around California’s major rail yards 
(ARB/Railroad Statewide Agreement-Particulate Emissions Reduction Program at 
California Rail Yards, June 2005). The MOU took effect on June 30, 2005 and does 
not “supercede” our local Agreement, but has provisions regarding future local rail 
related regulatory initiatives. General program elements of the MOU are: 
 

• A statewide idling-reduction program 
• Maximize use of state or federal low sulfur diesel fuel in locomotives fueled 

in California 
• A statewide visible emissions reduction and repair program targeting 

smoking locomotives 
• Health risk assessments for all major rail yards 
• Detailed evaluation of advanced control measures for locomotives 
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• Assessment of remote sensing technology to identify high emitting engines 
 
There are enforcement provisions and penalties for noncompliance with the MOU. 
There is also a release clause granting the railroads the authority to terminate a 
program element of the MOU should any federal, state, or local agency adopt or 
attempt to enforce any requirement addressing the goal of that MOU program 
element.   
 
The rationale for the Statewide MOU, as expressed by the ARB Executive Officer, 
Catherine Witherspoon, in correspondence to the Governing Board of the South 
Coast Air Quality Management District dated July 29, 2005 was: 
 

In 2001, ARB began the first-ever risk assessment of a major rail yard at the 
Union Pacific facility in Roseville, Placer County, at the request of the local 
air pollution control district.  That assessment was completed in 2004 (see 
below) and had a major impact on ARB’s statewide priorities for diesel risk 
mitigation. 
 
In 2002, ARB opened negotiations with the railroads to design a South 
Coast-like fleet turnover agreement for Central California, especially San 
Joaquin Valley where railroad emissions are the seventh largest source of 
oxides of nitrogen emissions. As it turned out, fleet conversion outside the 
Los Angeles basin is far more difficult due to the lack of rail yard choke 
points where locomotive engines can be changed out and the much higher 
volume of thru vs. local traffic.  Also, the pending Tier 3 locomotive 
standards were complicating the picture since none of the parties wanted to 
prejudge the outcome of the federal rulemaking.  Consequently, we agreed to 
defer these issues to the 2007 State Implementation Planning cycle for the 
Central California air districts, when the emissions carrying capacity of the 
region will also be known.  Meanwhile, the Roseville rail yard risk 
assessment was progressing and, based upon preliminary results, ARB staff 
began reorienting the railroad negotiations toward immediate toxic risk 
reduction.   
 
Last fall ARB completed and published its risk assessment for the Roseville 
rail yard.  That study showed a localized risk in excess of 500 million 
potential cancer cases per million of persons exposed in a multi-block 
residential area adjacent to the yard.  The study also showed significant 
elevated risks over portions of Placer and Sacramento counties where 
approximately 155,000 people live. ARB staff believe these results are 
indicative of the public health risks near other rail yards in California with 
comparable operations near residential land uses.  As a result, we assigned 
a high priority to immediate risk mitigation. 
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An Executive Summary prepared by ARB staff to provide MOU program element 
details to support a Public Meeting to Consider the ARB/Railroad Statewide 
Agreement is provided in Attachment 2. 

 
Discussion: 
 
 Mitigation Plan 
 
 The Mitigation Plan addresses rail yard diesel PM emission reductions as a 

percentage below the baseline year (1999-2000) which UPRR is committed to 
obtaining.  The baseline year emission inventory is contained in the ARB 
documentation for the risk assessment.  Since that time there has been an increase in 
rail related traffic through the facility, and the challenge will be to reduce the 
emissions by 10% from the baseline levels (about 2.5 tons of DPM) while the 
volume of traffic is increasing.  The 10% goal needs to be attained by the end of 
2007, and methods to calculate the reductions to “bank” are being developed at this 
time.  One tool to use in this assessment will be to scrutinize the data being obtained 
from the Air Monitoring Project, and determine what the trends are over the three-
year period of the Agreement. That project will be discussed in more detail below, 
but 2005 was the first year’s operation of the monitoring equipment.  The data 
obtained will provide an empirical base from which to evaluate follow-on year’s 
emission trends, and potentially quantify reductions.  

 
 The Mitigation Plan has four areas of focus, two of which coincide with measures 

contained in the Statewide Agreement.  These four areas are:   
 

1. Reduction of unnecessary idling;  
2. Introduction of low-sulfur diesel fuel for locomotives;  
3. Switcher locomotive fleet replacements/upgrades; and  
4. Emission control from the service, test, and maintenance and repair locations 

using stationary source type of equipment (often referred to as the “hood”) 
  

The first two areas (idling and fuel) address emission reductions throughout the 
entire facility, wherever there are locomotives. The last two (switcher fleet upgrades 
and the hood) target the sources of emissions associated with the highest risks, 
according to the risk isopleths in the Study, which are generally those areas adjacent 
to the service/repair and hump/trim functions.  This four-pronged mitigation strategy 
should reduce emissions throughout the entire facility over time, with an emphasis 
on knocking down the emission concentrations that drove the risk “peaks”.  More 
details on each of these four areas are provided below. 
 

1) Reduction of Unnecessary Idling – The Roseville Rail Yard Study found that 
idling locomotives accounted for 45% of the total diesel particulate matter 
emission at the facility. Reduction of unnecessary idling is an area that will yield 
both emission reductions and fuel savings, and has been and will be 
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implemented using both hardware installations of idling reduction devices and 
operational policy changes, and is a program element of the Statewide MOU.   

• On the hardware front, there are several devices on the market that 
monitor the locomotive engine and shut it down when idling for more 
than 15 minutes.  These devices also automatically start the engine when 
sensors indicate that it is necessary to maintain block temperature, brake 
pressure, and battery charging conditions.  In our region to date, as was 
previously reported to your Board, 21 Switcher locomotives (out of the 
regional fleet of about 56) have been outfitted with this “Smart Start” 
technology using a combination of Carl Moyer program grant funds 
($300K) and company contributions. All new Tier 2 locomotives come 
equipped from the factory with these devices. 
o The Statewide Agreement requires that all intrastate locomotives, 

which are typically the switcher fleet, be retrofitted or outfitted with 
idling restriction devices by June 30, 2008 (with interim deadlines of 
35% by mid 2006 and 70% by mid 2007).  The rail companies must 
submit annual inventories of the intrastate fleet to ARB to verify 
installation of the devices by the deadlines. All locomotives (both 
intrastate and interstate) installed with idling reduction devices must 
limit non-essential idling to no more than 15 consecutive minutes.  
Essential idling is defined as idling necessary to maintain brake 
pressure or other safety related purpose, prevent freezing of engine 
coolant, engage in necessary maintenance activities, or to ensure 
compliance with other federal guidelines.  

• Regarding shutdown operational policy, UPRR had commenced 
emphasizing this in training and created a brochure for their employees 
called “The Lowdown on the Shutdown”. 
o The Statewide Agreement indicates that for all locomotives not 

equipped with idling reduction hardware devices, non-essential 
idling is limited to no more than 60 consecutive minutes.  It also 
contains the requirement for the development of an Idling Reduction 
Training Program, complete with designated Program Coordinators 
at each of the specified rail facilities, and the maintenance of training 
records and reporting requirements to ARB. 

 
2) Low Sulfur Diesel Fuel Use - In November 2004 ARB passed a regulation 
that requires locomotives that operate 90% of their time in California (intrastate) 
to utilize low sulfur diesel fuel (with 15 ppm sulfur content and a 10% aromatic 
limit) effective January 1, 2007.  This targeted both rail yard switchers and 
passenger trains operating within California, along with the numerous local or 
regional short haul operations.  These types of intrastate locomotives currently 
consume about 15% of the total locomotive fuel dispensed in California. The use 
of low sulfur diesel fuel (as opposed to fuel with a higher sulfur content) will 
result in a 10%-14% reduction in particulate matter and about a 6% reduction in 
NOx from each engine. Under current federal law, railroads are permitted to use 
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federal nonroad diesel fuel in their engines with a sulfur limit of 5,000 ppm.  In 
many parts of the country, the average sulfur content of this diesel fuel is well 
over 3,000 ppm. Federal law phases in the use of low sulfur diesel fuel 
nationwide, as follows: for on-road applications (2006); off/non road (2010); and 
locomotive & marine (2012).  By this schedule, the interstate line haul fleet 
would not be mandated to use the low sulfur fuel for another seven years.  The 
Statewide MOU addresses this situation, and under the agreement the two 
nationwide rail road companies have agreed to maximize the use of low sulfur 
diesel fuel by ensuring that by January 1, 2007 a minimum of 80% of the diesel 
fuel supplied to all locomotives fueled in California meets the low sulfur 
standard.   
 
Attached is a November 30, 2005 memorandum from UPRR that provides a 
status of their progress specific to the Roseville facility in implementing both the 
idling and fuel provisions of the Statewide MOU.  (Attachment 3). 

 
3) Switcher Fleet Replacement/Upgrades - The switcher fleet operates 
throughout the facility, but most of the emissions occur from the hump and trim 
functions. These switcher locomotives are typically older, lower horsepower 
models, and upgrading this “captive” fleet to Tier II and Tier III emission 
standards will provide good emission benefits.  Four locomotives are assigned to 
the hump operations and two handle trim duties, with two additional units as a 
backup.  Both our district and Sacramento Air Quality Management District 
(SMAQMD)  agree that it is in the public interest to utilize incentive funds to aid 
in upgrading this fleet, and have put together a project in concert with UPRR to 
commence this mitigation measure, which is described below. The air districts of 
the Sacramento region operate a regional Carl Moyer Program by pooling 
resources, with SMAQMD administering it.  
 

UPRR Gen-Set Switcher Locomotive Project: UPRR had originally 
submitted an application to the SMAQMD to replace an old switcher 
locomotive being used in their hump and trim operation for a new Tier 2 
switcher locomotive resulting in significant emission benefits.  After 
several conversations by UPRR with Placer and Sacramento Air Districts, 
UPRR decided to pursue the cleanest diesel technology currently in the 
market, which is a Gen-Set switcher rated at Tier 3 emission standards.  
The Tier 3 standard is significantly cleaner than the current Tier 2 standard 
and is not required for several more years under the current Federal EPA 
guidelines.  UPRR is currently testing a Gen-Set switcher locomotive in a 
demonstrative phase.  The Gen-Set switcher locomotive appears to show 
significant promise and is based on sound engineering principles.  All 
parties agree that there appears to be little to no risk in pursuing this 
technology and will have a dynamic impact on reducing emissions in and 
around the hump and trim operational area. 
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The overall cost effectiveness for the project, based on the current Carl 
Moyer Guidelines, is $3,210 per ton of emissions reduced based on a 10 
year life span.  ARB is providing a regional grant for $500,000 and the 
local air districts are providing an additional $350,000 in local Carl Moyer 
funds, bringing the total grant amount to $850,000 for UPRR.  The 
anticipated annual emissions reduced from this project are 25.16 
tons/NOx, 0.45 tons/PM10, and 1.32 tons/HC or in terms of percent 
reduced, 82% NOx, 63% PM10, and 88% HC. SMAQMD anticipates 
taking the contract for board approval with UPRR at their meeting in 
January 2006.  Anticipated delivery of the Gen-Set switcher locomotive is 
about nine to ten months after the contract is signed, which puts the 
delivery date sometime in the fall of 2006.   
 
Assuming the positive outcome of this first switcher project, and 
commensurate with future available Moyer program funding, it seems 
reasonable to plan for additional replacement units using this same 
technology and funding partnership until the targeted fleet is converted. 

 
4) Emissions Collection Hood - The maintenance functions (diagnosis, service, 
repair, and test) occur in area of the facility where the locomotives are generally 
stationary for periods of time with their engines running (at times under load) 
which appears to lend itself to have the exhaust captured via a collection “hood” 
or bonnet and routed into air pollution control equipment.  This concept was 
submitted by staff for funding for a proof of concept demonstration project under 
the EPA’s West Coast Diesel Collaborative. The Collaborative is an initiative of 
EPA Region IX & X, and is “a public-private partnership to reduce diesel 
emissions”.  Staff formed a team comprised of PCAPCD (project lead), 
Sacramento Metropolitan Air Quality Management District, Union Pacific 
Railroad, Advanced Cleanup Technologies (ACTI), and submitted the “hood” 
concept in response to a solicitation from EPA for projects in March 2005 and 
was awarded a grant in August. Recently both ARB and the South Coast Air 
Quality Management District have been added to the team.  Each party is 
contributing either dollars, or “in-kind” services, or both.  Total project cost 
including the cost of “in-kind” contributions is estimated at $1.4 million.   

 
Hood Demonstration Project Overview: This project is a demonstration of 
using stationary air pollution control equipment to capture and treat 
emissions from locomotives that are idling or undergoing engine load 
tests.  The purpose of the project is to demonstrate the feasibility of this 
type of equipment and to develop the cost and operating information to 
allow suppliers and the railroad to make business decisions on moving 
forward in deploying this type of control equipment at the rail yard. 

 
The project is structured in two phases. The first phase accomplishes the 
locomotive interface design, test location definition and design, 
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development of the test protocol, and acquisition of the locomotive 
interface hardware.  The second phase will ship the Advanced Locomotive 
Emission Control System (ALECS) to the Roseville rail yard, erect the 
ALECS on the test site, startup the ALECS equipment, test two different 
locomotive types to the test protocol, disassemble the ALECS and ship 
back to ACTI, and prepare the final report.  The major schedule 
milestones are: start phase I in September 2005; start phase II with 
shipment of ALECS to Roseville in May 2006; complete testing in July, 
2006, and issue the final report in November 2006. 
 
A more detailed project description and a presentation of five project 
objectives are found in the attached Advanced Locomotive Emission 
Control System Demonstration Project Description and Objectives 
document (Attachment 4). The project objectives are: 
 

• Demonstrate the effectiveness of stationary control equipment 
on locomotive exhaust. 

• Demonstrate the attachment scheme between the locomotive 
and the stationary control equipment. 

• Demonstrate the capability of some locomotive movement 
while connected to the control equipment. 

• Develop improved information on capital cost, operating 
procedures, and operating costs. 

• Document test results and project findings in a final report. 
 

The potential for emissions and health risk reduction from the Roseville 
rail yard due to installation and use of two ALECS systems strategically 
placed near the diesel shop and in the service track area has been 
estimated.  PM10 reduction amounts to 4.4 tons/year, yielding a 38% 
reduction in health risk from the entire rail yard.  NOx reductions are 
estimated at 205 tons/year. 

 
Grant Program 

 
The Grant program is focused on achieving a one-ton diesel particulate matter 
reduction in the “background” air around the facility from other sources of 
emissions, such as heavy duty on and off road equipment. It has been estimated by 
ARB that the background chronic cancer risk in our Sacramento region from all 
toxic air contaminants is 520 in a million, of which diesel particulate matter accounts 
for almost 70% (or 360 in a million).  These risks are additive to the risks associated 
with the rail yard, and the Grant Program is a recognition of this fact and an attempt 
to address mitigation strategies for the background risks. During the three years of 
the Agreement, UPRR has agreed to make grants totaling no less that $150,000 
($50,000 per year) to achieve a one-ton diesel particulate matter reduction in the 
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Roseville area. Diesel particulate matter is expensive to reduce, as compared to 
nitrogen oxides reductions.  The cost effectiveness parameters used by ARB in the 
Carl Moyer Grant program are $14,300 to reduce one ton of nitrogen oxide and/or 
reactive organic gas and experience shows that it may cost as much as 20 times that 
to reduce a ton of diesel pm. 
 
For 2005, District Staff applied the $50,000 received from UPRR towards our 
annual Clean Air Grant program cycle and used the funds to retrofit four Roseville 
City refuse trucks with emission control systems that will reduce both NOx and PM. 
The city had an existing grant application filed with staff for these devices, and it 
was logical to increase the award amount by the $50,000 to allow for these 
additional systems at $12,500 each. For purposes of project emissions calculations, it 
is estimated that these vehicles have a seven-year service life, and the four trucks 
with these devices installed will reduce .029 tons of per year of diesel PM for a total 
of .2 tons over their lifetime (.029 X 7).  As an additional benefit, there will be 2.73 
tons of nitrous oxide reduced over this same time period. 
 
UPRR has been invoiced to provide the second increment of $50,000 towards the 
Grant Program, which staff will utilize in the 2006 Clean Air Grant program cycle. 
Staff will apply the funds to a Roseville project, but as can be seen from the 
emissions reduction calculations above, reducing diesel particulate matter is very 
expensive and assuming the funds are applied to a similar project as was done in 
2005, it could be extrapolated that the $150,000 initially identified for a ton may 
purchase only 60% of one.  The obvious options presented with this situation are to 
try and find lower cost projects with a higher yield or increase the grant amount at 
some point to compensate for the shortfall.  Staff will work with UPRR to determine 
a course of action. 
 
Air Monitoring Project 

  
The Roseville Railyard Air Monitoring Project (RRAMP) has a three-year cycle 
associated with the UPRR mitigation plan.  The first-year of intensive air 
monitoring took place between July and October 2005 during the seasonal period 
when winds most typically favor upwind/downwind conditions.  More limited air 
monitoring will continue during the other months of the year.  UPRR has 
committed  $100,000 to this effort, and perhaps will commit more, depending on the 
scope of the monitoring project; and has provided access to their property for placing 
equipment.   

 
The goal of the RRAMP is to use field monitoring equipment and the latest 
monitoring technologies to measure the air impacts, primarily diesel, emanating 
from the Roseville Railyard facility. The specific objectives of this project are: 
 
• To determine, through ambient air monitoring, localized air pollutant impacts 

from the emissions at the UPRR facility 
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• To verify the effectiveness of mitigation measures (over time) proposed by 
UPRR 

• To improve the accuracy of future modeling analyses 
• To provide feedback to the public in regard to air quality conditions related to 

objectives (1) and (2). 
  

Project Design - Due to the fact that there are no measurement methods available 
to exclusively measure DPM emitted from the railyard or distinguish railyard-
generated DPM from other DPM sources (e.g., diesel truck traffic along I-80 and 
other roadways), the study design is critical to delineate the effects from the 
UPRR facility.   A Technical Advisory Committee (TAC) has been formed to 
review the project’s monitoring design and analytical strategy and guide the 
implementation of the project. This will help to assure that the project is 
scientifically sound and credible. Attachment 5 is a list of the TAC members.  

 
The TAC has held 5 meetings to date and has approved the final monitoring 
design and analytical strategy. The success of the study design relies on two key 
elements: (1) that the only DPM source between the railyard upwind place and 
the railyard downwind place is the railyard itself; and (2) continuous monitoring 
at both upwind and downwind sites is conducted during the time of the year 
when the wind blows directionally from the upwind to the downwind sites.  

 
Based on historical wind data analyses, the intensive monitoring is being 
scheduled in the summer months because persistent wind conditions favorable to 
upwind/downwind monitoring are most reliable during this season.  Using such 
an upwind/downwind monitoring strategy, we expect to detect the differences 
between upwind and downwind measurements that represent the emissions from 
the railyard alone. 

 
Monitoring Station Locations- In order to select appropriate upwind/downwind 
monitoring sites, a mobile-van survey was conducted by the Desert Research 
Institute (DRI) in April 2005.  This survey provided information on the spatial 
variations in pollutant concentrations around the Roseville Railyard during a 
time of the day when meteorological conditions are most conducive to 
maximum exposures in downwind residential areas of Roseville.  Four 
monitoring sites for the RRAMP were determined based on the results of the 
survey: Denio, Pool, Church St., and Vernon St. sites.  A map of the site 
locations is attached (Attachment 6). 
 
Each RRAMP monitoring site has installed the following instruments: 
continuous monitors for PM2.5, black carbon (indicative of diesel particulates), 
and nitrogen oxides [NOx]; filter-based monitors for PM2.5 and organic and 
elemental carbon; and meteorological and ancillary equipment.  Continuous 
monitors and meteorological equipment provide hourly average concentration 
measurements. and can be analyzed with respect to specific wind conditions. 
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Filter-based monitors, on the other hand, collect samples over a range of wind 
conditions for 24-hour period.  The meteorological monitors measure wind 
speed and wind direction.   

 
First Year Monitoring - The first-year monitoring of this project began on July 
15 and ended on October 15, 2005.  The first pair of upwind/downwind sites 
(Denio and Pool) functioned during the entire first-year monitoring period.  The 
second pair of upwind/downwind sites (Church St. and Vernon St.) operated 
only from September 9 to October 15, 2005 when sufficient additional monitors 
became available.  The summary of data completeness is attached (Attachment 
7).   
 
During the first-year monitoring period, ARB staff performed a site audit on the 
Denio and Pool sites on September 8, 2005.  The audit included a station survey 
and an instrumental examination at the sites.  The audit results concluded that all 
instruments functioned and were operated perfectly except for the NOx analyzer 
at the Pool site, which had a systemic discrepancy due to a leak in the sampling 
probe.  A new probe was re-installed by the District staff and re-tested by the 
ARB staff immediately.  The result of the retest met ARB’s operation 
requirements. The previous data from this NOx analyzer will have a quality 
control (QC) adjustment based on the ARB staff’s recommendation.   

 
Data Analysis and Report - For the needed data analysis part of the project, a 
Request For Proposal (RFP) was released on September 1, 2005.  This RFP was 
to solicit proposals for statistical data analyses and interpretations that are 
necessary to accomplish the objectives of the RRAMP.  The District received 
proposals from Countess Environmental, Desert Research Institute (DRI), and 
Sonoma Technology.  A review panel comprised of a subset of TAC members 
reviewed and ranked all proposals based on their technical merits, research 
experience, and cost.  DRI was selected as the data analysis contractor.  The 
District staff held a kick-off meeting with Dr. Eric Fujita, the principal 
investigator for the contract, on October 31, 2005.   

 
This contract requires DRI to perform necessary data review, data analysis, 
and data interpretations in order to accomplish the first two objectives of the 
project, as specified in the contract: (1) to determine the impacts from the 
UPRR facility as measured as the differences between upwind and downwind 
monitoring site pairs; and (2) to determine any discernible trends in reduced 
impacts over a three-year period as a result of emissions mitigations 
implemented by UPRR.  The District has delivered the first year data to Dr. 
Fujita.  DRI will provide a draft report and a presentation to the TAC for 
review and comments in February 2006.  The final report for the first year 
data will be submitted to the Board in April 2006. 
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It should be noted that this project is being supported by several entities, in 
addition to Placer County and UPRR.  Specifically, Sacramento Metro AQMD 
has provided staff support and funding for some of the equipment; CARB has 
provided expertise and the field audit; South Coast AQMD has provided 
laboratory support for the filter analyses; EPA Region IX has provided a $50,000 
grant to assist with equipment procurement; and the University of California, 
Davis Delta Group, under the auspices of Dr. Thomas Cahill, has provided 
adjunct particulate sampling which will enhance the results of the study. (Some 
preliminary results confirm the appropriateness of the study design.)   
 
In addition, the District also submitted a grant application to EPA for funding 
support for year two of the project.  The application includes both diesel 
particulate monitoring as well as other air toxics, in the amount of $218,000.  As 
of this time, the grant request has been screened into the final round for 
consideration for funding, and an announcement is anticipated by the end of 
December. 

 
Fiscal Impact: 
 

As implementation of the three major elements of our local Agreement unfolds, a 
key component is the continuing availability of financial and technical resources 
through the three-year cycle.  UPRR has and continues to fulfill their financial 
obligations in a timely manner and the District’s FY 2005/2006 Budget contains 
funding to support both mitigation measures and the monitoring project, which has 
been and will likely continue to be needed as leverage to secure other financial 
commitments. As has been reported throughout this update, staff has been successful 
in obtaining support from a myriad of public and private entities to date and District 
management will continue to seek opportunities to further the overall program 
objectives through use of both regional incentive funds and grant opportunities.  

 
Recommendation: 
 
 None.  This is an informational item to provide an overall status to your Board on 

the actions and activities related to the Agreement between the District and 
UPRR.   

 
 It is staff’s opinion that there has been significant progress towards 

implementation of the elements of our local Agreement.  That said, the ability 
currently to quantify emissions reductions associated with mitigation measures 
being implemented is difficult and staff cannot determine at this time what 
progress has been made to reduce overall facility emissions by 10% from those 
that formed the baseline profile for the ARB Roseville Railyard Study (1999-
2000). One tool that may assist in this endeavor in the future will be utilization of 
the monitoring data at the conclusion of year 2. It should also be noted that the 
bulk of mitigation measures will be coming on line over the next several years, 
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and that our Agreement is to achieve at least a 10% reduction by the end of 2007. 
ARB staff have estimated that they anticipate that the Statewide Agreement will 
result in a 20% reduction of emissions from rail yards by the end of June 2008 
from existing levels. 

 Staff plans on providing this same update to the Roseville community in January 
via the standing City/UPRR Committee. Staff will continue to update your Board 
throughout 2006 and provide a similar year-end summary at your December 2006 
Board meeting.  
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ATTACHMENT #4 
 

SUBJECT: 
 

Advanced Locomotive Emission Control  
System Demonstration Project Description and Objectives  



 
ADVANCED LOCOMOTIVE EMISSION CONTROL SYSTEM DEMONSTRATION 

PROJECT DESCRIPTION AND OBJECTIVES 
 

This demonstration is a collaborative project involving many parties, including Placer 
County Air Pollution Control District, Sacramento Metropolitan Air Quality Management 
District, Union Pacific Railroad, Advanced Cleanup Technologies, EPA, CARB, and 
South Coast Air Quality Management District.  The project is an outgrowth of the 
California Air Resources Board’s health risk assessment of the J. R. Davis rail yard 
located in Roseville, CA. and the subsequent agreement between Placer County Air 
Pollution Control District and Union Pacific Railroad Company, which includes a 
mitigation plan for reducing diesel particulate emissions from the rail yard.  Part of the 
mitigation plan is to consider stationary air pollution control equipment to capture and 
treat emissions from stationary locomotives that are idling or undergoing engine load 
tests.  This project will demonstrate the effectiveness of one set of stationary air pollution 
control equipment in treating PM, NOx, SOx, and VOC emissions from locomotives. 
 
The Advanced Locomotive Emission Control System (ALECS) demonstration project is 
a short-term effort where the locomotive-specific interfaces will be developed, existing 
emissions control equipment from an unrelated project will be moved to the Roseville rail 
yard, testing will be conducted on stationary and slow-moving locomotives to determine 
the effectiveness of the control equipment, and the control equipment will be returned to 
the original project.  The test results and project findings are to be documented in a final 
report. 
 
The project is structured in two phases. The first phase accomplishes the locomotive 
interface design, test location definition and design, development of the test protocol, and 
acquisition of the locomotive interface hardware.  The second phase will ship the ALECS 
to the Roseville rail yard, erect the ALECS on the test site, startup the ALECS 
equipment, test two different locomotive types to the test protocol, disassemble the 
ALECS and ship back to ACTI, and prepare the final report.  The major schedule 
milestones are to start phase I in September 2005, start phase II with shipment of ALECS 
to Roseville in March 2006, complete testing in June, 2006, and issue the final report in 
September 2006. 
 
The specific objectives of this demonstration project are as follows: 
 

Objective 1:  Demonstrate the Effectiveness of Stationary Control 
Equipment on Locomotive Exhaust:  The exhaust from rail locomotives is 
purported to be unique due to special design objectives utilized in locomotive 
engine development whereby a considerable amount of lubricating oil is released 
with the engine exhaust.  This demonstration of the ALECS equipment should 
quantify the overall capture and control efficiency of PM, NOx, SOx, and VOC in 
actual locomotive exhaust in a rail yard environment.  Locomotive engines in 
common use come in two distinct technologies; 2-stroke and 4-stroke.  This 
demonstration will test one engine of each technology.  Sound measurements will 



be taken with and without the control equipment to determine the extent of noise 
reduction due to the control equipment. 
 
Emissions testing will be conducted according to a test protocol developed for this 
project.  The test protocol will prescribe accepted test methods appropriate to the 
pollutants being measured.  The protocol will be reviewed by the air districts, 
CARB, and EPA.  The testing will be conducted on the locomotive without any 
control equipment to establish the baseline emissions, and then with the control 
equipment to establish the control efficiency.  If appropriate, these tests could be 
combined to measure exhaust concentrations before the control equipment and 
upon exit from the control equipment. 
 
Objective 2:  Demonstrate the Attachment Scheme Between the Locomotive 
and the Stationary Control Equipment:  Since a rail yard is a busy place where 
efficiency of operations is important, the attachment of the emissions control 
equipment to the locomotive must be quick, simple, and safe to the operating 
personnel.  Attachment and capture efficiency will be demonstrated on 
locomotives with one and two emission stacks.  During the emissions testing 
phase of this project, multiple attachments and disconnects shall be performed to 
demonstrate this capability.  Rail yard personnel shall be given a chance to 
operate the attachment controls. 
 
Objective 3:  Demonstrate the Capability of Some Locomotive Movement 
While Connected to the Control Equipment:  One of the design features of the 
ALECS is to allow movement of the locomotive along the track for a prescribed 
distance while connected to the emissions control equipment.  During the 
emissions testing, some portion of the testing shall be conducted with the 
locomotive connected to the stationary control equipment and the locomotive 
moving to demonstrate this capability. 
 
Objective 4:  Develop Improved Information on Capital Cost, Operating 
Procedures, and Operating Costs:  The underlying purpose of this 
demonstration project is to provide information on performance, operation and 
cost of using stationary emissions control equipment to treat locomotive exhaust 
in rail yards that will enable the railroad and equipment suppliers to make 
business decisions on moving forward in deploying this type of equipment.  
During the installation and operation of the ALECS, information shall be 
collected and recorded that will enable capital and life cycle costs to be generated.  
Rail yard facility requirements for infrastructure and support utilities will be 
defined.  These cost estimates shall be documented in the final report.  Railroad 
personnel shall be instructed on operation and maintenance of the ALECS during 
the demonstration project.  
 
The ALECS to be used for this demonstration is borrowed from another project 
where the equipment size was optimized for another application.  As part of this 
objective, the appropriate size and quantity of ALECS’s will be estimated to serve 



the J. R. Davis Rail Yard.  The cost estimates will be adjusted for size and 
documented in the final report. 
 
Objective 5:  Document Test Results and Project Findings in a Final Report:  
Since this demonstration project has the purpose of generating information on 
performance and operation of the ALECS to allow railroads to make business 
decisions on use of this stationary control equipment on their rail yards, the 
project results will be documented in a final report.  The final report will include, 
as a minimum, details of the locomotives tested, configuration of the test setup 
and test equipment, emission and noise test results with and without the control 
equipment, and estimates of the capital and operating costs of deploying a 
permanent system in a rail yard. 
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ROSEVILLE RAILYARD AIR MONITORING PROJECT  
TECHNICAL ADVISORY COMMITTEE 

____________________________________________________________________________________________________________ 
 
Dr. Bob Blaisdell bblaisde@oehha.ca.gov 
Office of Environmental Health Hazard Assessment (510) 622-3150 
1515 Clay Street, Room 1600 
Oakland, CA 94612 
 
Ms. Catherine Brown    brown.catherine@epamail.epa.gov 
EPA Region IX     (415) 947-4137 
75 Hawthorne Street 
San Francisco, CA 94105 
 
Dr. Thomas Cahill    tacahill@ucdavis.edu  
Delta Group - University of California at Davis (530) 752-4674 
1 Shields Avenue 
Davis, California 95616 
 
Yu-Shuo Chang, Senior Planner   ychang@placer.ca.gov 
Placer County APCD                  (530) 889-7121 
11464 B Avenue 
Auburn, CA  95603 
 
Mr. John Ching, Program Coordinator  jching@airquality.org 
Sacramento Metropolitan AQMD    (916) 874-4839 
777 - 12th St., 3rd Fl 
Sacramento, CA  95814 
 
Mr. Rudy Eden, Manager    reden@aqmd.gov 
Laboratory Services and Special Programs  (909) 396-2391 
South Coast AQMD 
21865 Copley Drive 
Diamond Bar, CA 91765 
 
Mr. Bill Loscutoff, Chief    WLOSCUTO@ARB.CA.GOV 
Monitoring and Laboratory Division  (914) 445-3742 
California Air Resources Board 
P.O. Box 2815 
Sacramento, CA 95812 
 
Mr. Gary Rubenstein, Senior Partner  grubenstein@sierraresearch.com 
Sierra Research     (916) 444-6666 x 104 
1801 J Street 
Sacramento, CA 95814 
 
Dr. John Watson, Research Professor JOHNW@DRI.EDU 
Desert Research Institute     (775) 674-7046 
2215 Raggio Parkway 
Reno, NV 89512 
 
Mr. Mel Zeldin, Environmental Consultant  mzeldin45@earthlink.net 
33 White Dove Court    (775) 424-5274  
Sparks, Nevada 89436 
___________________________________________________________________________ 
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